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Background: Inflammatory bowel disease (IBD) has been associated with renal stone   formation. 
The objective of this study was to determine prospectively the prevalence of nephrolithiasis 
in a community-based population of patients with IBD and to analyze factors associated with 
renal calculus formation.
Methods: Screening renal ultrasound was performed in a well characterized cohort of patients 
seen between 2009 and 2012 at an IBD clinic. We enrolled 168 patients, including 93 with 
Crohn’s disease and 75 with ulcerative colitis. Clinical and phenotypic variables associated with 
asymptomatic nephrolithiasis were determined.
Results: Nephrolithiasis was detected in 36 patients with Crohn’s disease and in 28 patients with 
ulcerative colitis (38% for both). Although none of the patients had been previously hospitalized 
for symptomatic nephrolithiasis, nine with Crohn’s disease and five with ulcerative colitis had 
recurrent urinary tract infections or hydronephrosis. In patients with Crohn’s disease, ileocolonic 
(L3) disease was associated with a greater risk of nephrolithiasis than was ileal (L1) or colonic 
(L2) disease (odds ratio [OR] 2.3, 95% confidence interval [CI] 1.8–7). Active ulcerative colitis 
(regardless of severity) represented a significant risk factor for formation of renal calculi (OR 
4.2, 95% CI 1.1–15, P = 0.02).
Conclusion: In surgery-naïve patients with IBD in the community, asymptomatic nephrolithiasis 
is common and should be considered when renal dysfunction or infection is detected.
Keywords: clinical activity indices, Crohn’s disease, inflammatory bowel disease, nephro-
lithiasis, ulcerative colitis
Introduction
Nephrolithiasis represents a serious health problem in some countries. For instance, 
it has been reported that 5%–15% of the general population in the United States will 
develop renal calculi in their lifetime, with the five-year recurrence rate ranging from 
30% to 50%. Diet and gender are considered to be risk factors for the development of 
renal calculi, the incidence of which is higher in males. In the United States, nephro-
lithiasis accounts for 1% of all hospitalizations and is responsible for annual medical 
costs of two billion dollars.1–4
Chronic diseases that are accompanied by intermittent diarrhea, such as ulcerative 
colitis and Crohn’s disease, are directly associated with the formation of renal calculi. 
Historical studies have demonstrated that the prevalence of symptomatic nephrolithia-
sis is higher in patients with inflammatory bowel disease (IBD, 7%–15%) than in the 
general population (1%–15%), typically in patients who have undergone extensive 
small bowel resection or in those with persistent severe small bowel inflammation.5,6 
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Extensive small bowel resections can lead to steatorrhea and 
increase the risk of hyperoxaluria by 28%, because these 
interventions can lead to loss of the bacterium Oxalobacter 
formigenes or chelation of free calcium in the colonic lumen 
by lipids.7 In addition, it has been reported that patients who 
have an ostomy are more likely to develop uric acid stones 
than calcium oxalate stones.6,8,9
In the last 10 years, new therapeutic approaches to 
patients with IBD have emerged and completely changed 
the natural history of these diseases; the impact of such 
approaches is reflected not only in lower rates of surgery 
but also in better prognoses, fewer hospitalizations, and bet-
ter improved quality of life.9 Whether this has changed the 
prevalence of and risk factors for renal calculi in this patient 
population is unknown.
The objective of the present study was to determine pro-
spectively the prevalence of nephrolithiasis in a community-
based population of patients with IBD who had not undergone 
surgery. In addition, we sought to identify risk factors for 
formation of renal calculi in this population.
Materials and methods
We investigated a community-based population of patients 
with IBD treated between 2009 and 2012 at a clinic in the 
city of Campo Grande, located in the central-west region of 
Brazil. This was an analysis of prospectively collected data. 
Patients with ulcerative colitis were classified as having 
proctosigmoiditis, left-sided colitis, or pancolitis, whereas 
patients with Crohn’s disease were classified in accordance 
with the Vienna classification of Crohn’s disease. We deter-
mined disease activity using the Truelove–Witts index for 
patients with ulcerative colitis and the Crohn’s Disease 
Activity Index for patients with Crohn’s disease at the time 
of the index visit.
At the first appointment with the gastroenterologist, an 
ultrasound of the kidneys and urinary tract was requested in 
order to screen for renal calculi, as is the clinical practice 
of the treating physician (DC). On the basis of the results, 
all patients with calculi or hydronephrosis were referred to 
a nephrologist for follow-up evaluation. We analyzed the 
electronic medical records of 168 patients monitored during 
the 12-month study period. The study was approved by the 
Universidade de São Paulo ethics committee (182330).
Statistical analysis
Continuous variables are presented as the mean and standard 
deviation, and categorical variables are presented as percent-
ages. We used the Student’s t-test to analyze continuous 
variables, and used the chi-square test or Fisher’s exact test to 
analyze categorical variables. Odds ratios were calculated 
using 2 × 2 tables of frequencies. All multivariate logistic 
regression analysis was undertaken for all variables signifi-
cantly (P , 0.1) associated with the presence of renal calculi. 
Data were analyzed using the JMP program (SAS Institute, 
Cary, NC, USA)
Results
Of the 168 patients analyzed, 93 had Crohn’s disease and 
75 had ulcerative colitis. Table 1 outlines their baseline char-
acteristics, which are typical for the IBD population at this 
clinic. The mean age was 42 years, and females accounted 
for 52% of the patients with Crohn’s disease and 75% of 
those with ulcerative colitis. Overall, 16% of patients with 
ulcerative colitis had active disease at the time of enrollment, 
and the distribution of disease was as expected for IBD. Only 
two of the cohort, both with Crohn’s disease, had a history 
of prior ileal resection.
The prevalence of nephrolithiasis in the patients with 
Crohn’s disease was 38% compared with 38% for those with 
ulcerative colitis. The prevalence of hydronephrosis was 10% 
in the patients with Crohn’s disease and 13% in those with 
ulcerative colitis. Although none of the patients had been 
previously hospitalized for symptomatic nephrolithiasis, nine 
patients with Crohn’s disease and five with ulcerative colitis 
(the same patients who developed hydronephrosis) had a 
history of recurrent urinary tract infection.
The univariate factors associated with nephrolithiasis 
are detailed in Table 2. Nephrolithiasis was more prevalent 
in patients with ileocolonic (L3) disease than in those with 
other subtypes of Crohn’s disease, including ileal disease 
Table 1 Baseline characteristics of patients
Variable CD (n = 93) UC (n = 75)
Mean age (years) 41 43
Female (%) 52 75
Prior surgery (%) 2 0
Disease geography (%)
  Ileal disease 69 0
  Pancolitis 0 21
  Active at enrollment (%) 24 16
Current medications (%)
  Mesalazine 98 100
  Prednisone 50 47
  Thiopurine 42 37
  Anti-TNF 36 4
  Methotrexate 18 2
  Antibiotics 24 8
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis; TNF, tumor necrosis 
factor.
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only (odds ratio 2.3, P = 0.007). The numbers of patients with 
prior surgery (2%) was insufficient to draw conclusions about 
its association with formation of renal calculi in patients with 
Crohn’s disease. In patients with ulcerative colitis, extent of 
disease was not significantly associated with nephrolithiasis 
(P = 0.195). However, active ulcerative colitis represented 
a significant risk factor for formation of renal calculi (odds 
ratio 4.2, 95% confidence interval 1.1–15, P = 0.02). In all 
patients with IBD, any medication use was associated with 
renal calculi, although this association was not significant 
when controlled for disease activity.
Discussion
Inflammatory bowel disease is typically accompanied by diar-
rhea and malabsorption, both of which are predisposing fac-
tors for formation of renal calculi. The risk is increased when 
patients have previously undergone surgical procedures, such 
as total colectomy with ileostomy, small bowel resection, or 
intestinal bypass.5 Previous studies have reported that the 
prevalence of renal calculi is 7%–15% in patients with IBD,10 
but many of those studies involved populations in which the 
rates of intestinal resection were high. In patients with IBD 
(having previously undergone surgery or not), it is important 
that this complication be investigated in a timely manner in 
order to prevent chronic kidney disease, as demonstrated in 
previous studies.10,11 Ultrasound is highly effective in show-
ing large stones (.5 mm), and coupled with its safety relative 
to computed tomography, is the preferred screening method 
for renal calculi in asymptomatic populations.12,13
In this study, we demonstrated a high prevalence of 
asymptomatic renal calculi detected by ultrasound in a 
community-based population of patients with IBD. This rate 
is higher than that expected in the general population, as well 
as being higher that the approximately 7%–15% reported in 
patients with Crohn’s disease of the terminal ileum. There 
are few data regarding the mechanisms of nephrolithiasis in 
patients with IBD who have not undergone prior resection. 
A recent study conducted in Brazil by Pontes et al showed 
that patients with Crohn’s disease who had undergone sur-
gery were more likely to develop renal calculi than were 
those who had not, and that the incidence of calcium oxalate 
stones was higher in the former group, the difference being 
statistically significant.14 This study differed from ours, as 
the percentage of patients who had undergone prior surgery 
was 44.8%.12,14
Among patients with Crohn’s disease in our study, only 
ileocolonic disease, and not ileal disease in general, was a 
significant risk factor for renal calculi. These data clearly 
show that not only previous surgery but also the extent of 
disease contributes to nephrolithiasis, and that more extensive 
disease translates to more severe diarrhea. Therefore, patients 
with extensive disease should be investigated regardless of 
their surgical status.
Among the patients with ulcerative colitis and renal 
  calculi, females predominated (P = 0.012). We believe that 
this was due to the fact that more females than males   presented 
with active disease at the first medical appointment. Disease 
activity played an extremely important role in the   formation 
of renal calculi in patients with ulcerative colitis (odds 
ratio 4.2, 95% confidence interval 1.1–15, P = 0.02). This 
might have been due to the number of episodes of   diarrhea, 
which could have led to an increase in urinary   volume and 
greater urinary electrolyte loss due to   dehydration, a situation 
that is not uncommon in these patients.
The rates of renal calculi detected in the present study 
were higher than those described in the literature, even using 
an imaging modality that may miss stones ,5 mm in size. 
There are two possibilities that may explain this finding. 
First, prior studies in IBD did not screen for nephrolithiasis in 
asymptomatic populations, so the relative prevalence in this 
population is less well defined. Second, the patients all came 
from a region where cattle ranches are a dominant industry, so 
high meat consumption might have contributed to the results, 
given that high dietary protein intake has been associated with 
renal stone formation. However, it should be borne in mind 
that we did not investigate factors such as diet and body mass 
index. In addition, it should be taken into consideration that 
community-based centers such as our facility generally receive 
patients who have never received specialist care, so patients 
present with more extensive or more severe disease.
Table 2 Univariate factors associated with renal calculi
Variable CD (n = 93) UC (n = 75)
Disease activity (UC) – OR 4.2 (95% CI 
1.1–15, P = 0.02)
Disease location (L3) OR 2.3 (95% CI  
1.8–7, P = 0.007)
–
Steroids – OR 2.9 (95% CI 
1.1–7, P = 0.03)
Ciprofloxacin OR 5.2 (95% CI  
1.9–14, P = 0.002)
OR 10 (95% CI 
1.1–90, P = 0.03)
Immunomodulator OR 4.2 (1.7–10,  
P = 0.001)
OR 3.9 (95% CI  
1.4–10, P = 0.006)
Metronidazole OR 3.5 (95% CI  
1.3–9.8, P = 0.002)
OR 12 (95% CI 
1.5–110, P = 0.01)
Methotrexate OR 3.8 (95% CI  
1.3–11, P = 0.01)
–
Abbreviations:  CD,  Crohn’s  disease;  UC,  ulcerative  colitis;  OR,  odds  ratio;   
CI, confidence interval.
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The limitations of this study include a small population 
size, not being powered for small differences, few patients 
who had surgery, no evaluation of stone composition or renal 
function, and selection bias in referral practice. Strengths 
include it being a community-based cohort with prospective 
enrollment and a well characterized population.
The results of the present study highlight the prevalence 
of nephrolithiasis in patients with Crohn’s disease or ulcer-
ative colitis, regardless of their surgical status. Specialists 
should consider this diagnosis in patients with unexplained 
renal dysfunction, abdominal pain, or recurrent urinary tract 
infection, and should adopt a multidisciplinary approach in 
these patients in order to prevent complications.
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